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REMARKS 

Claims 1-7, 9-18, 20-24, 26-45, 47-60, 62-69 and 71-85 are pending. Claims 1, 9-13, 16- 
18, 20-24, 29, 30, 32-37, 40, 45, 47-49, 51, 52, 60, 62-66, 69, 71-76, 81 and 83 are amended. 
Claims 8, 19, 25, 46, 61 and 70 cancelled. Claims 1-7, 9-18, 20-24, 26-45, 47-60, 62-69 and 71- 
85 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over U.S. Patent No. 
6,246,896 ("Dumoulin") in view of WO/98/52461 ("MinkofF') and U.S. Patent No. 6,701,176 
("Halperin"). The applicant respectfully traverses the rejections and requests reconsideration in 
view of the amendments and following remarks. 

Claims 1-7, 9-18. 20-24, 26-32 

Claim 1, as amended, recites a method of recanalizing a substantially totally occluded 
vessel in a subject, including the steps of obtaining an image, guiding a recanalization device 
using the obtained image and recanalizing the occluded vessel. The image is obtained from 
within the vessel of the substantially totally occluded vessel using magnetic resonance. A 
magnetic resonance signal is received with an external receiver located extemal to the body of 
the subject. A map image is generated of the occluded vessel using the signal received by the 
extemal receiver. A magnetic resonance signal is received with a first and a second internal 
antennae positioned within the occluded vessel and near an occlusion. The map image of the 
occluded vessel is locally enhanced using the signal received by the intemal antennae. A 
recanaUzation device is guided using the obtained image, where the intemal antennae are 
coupled to the recanalization device. The occluded vessel is recanalized with the recanaUzation 
device. 

The Examiner asserts that Dumoulin in combination with Minkoff teach the limitations of 
claim 1 . Halperin is relied on for teaching that an RF antenna can be used for intemal imaging 
and ablation. Dumoulin discloses an MRI guided ablation system. An MRI image obtained 
using signals from an extemal receiver is used by a physician performing an ablation procedure. 
The MRI system also acquires tracking signals from a tracking coil in the ablation device, 
calculates the position of the tracking coil and overlays an icon of the ablation device on the 
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image being displayed. The physician uses the display to guide the ablation device into the 
desired position in the patient [see Col. 7, lines 1-9]. No image of the patient is produced from 
the tracking coil signals. MinkofF describes generating an MRI image of a heart with an 
improved signal to noise ratio (SNR) by using signals received from two anteimae, one extemal 
to the patient's body and one internal to the body. 

Claim 1 recites a method whereby a physician recanalizing an occluded vessel is 
provided with an image of the occluded vessel that is generated using signals from both an 
extemal receiver and internal antermae, where the internal antermae are within the occluded 
vessel at or near the occlusion, and the internal antennae are coupled to the recanalization device. 
Enhancing the image of the occluded vessel by using signals from the intemal antermae 
positioned right within the occluded vessel provides the physician with a better image from 
which to work, as compared, for example, to a conventional MRI image as used in Dumoulin. 

Minkoff describes generating an MRI image of a heart using both extemal and intemal 
antermas, but in a context quite different than what is claimed. For example, in Minkoff, when 
imaging a patient's heart, the intemal anterma can be inserted into the patient's body through the 
esophagus, so that the intemal anterma can get close to the heart: the intemal anterma is not 
within the heart itself Further, Minkoff does not describe generating this image under 
conditions where a physician is then, in real-time, using the generated image to perform a 
procedure. 

Therefore, neither Dumoulin nor Minkoff disclose guiding a recanalization device using 
an image obtained from both intemal and extemal receivers/antermae. Dimioulin only uses an 
extemal receiver to obtain an image. MinkofF obtains an image using extemal and intemal 
antermae, however, does not disclose an intemal anterma coupled to a recanalization device, nor 
coupled to a device within a vessel upon with work is being performed (e,g,, recanalizing an 
occluded vessel). Neither Dumoulin, Minkoff nor Halperin disclose receiving a magnetic 
resonance signal with a first and a second intemal anterma, where the first and second intemal 
antennae are positioned within the occluded vessel near an occlusion. 
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Accordingly, claim 1 is allowable over Dumoulin in view of Minkoff and further in view 
of Halperin. Claims 2-7, 9-18, 20-24 and 26-32 depend from claim 1 and are therefore allowable 
for at least the same reasons. 

Claims 33-45 and 47-59 

Claim 33 recites a method of recanalizing a substantially totally occluded vessel in a 
subject. The method includes the steps: (a) obtaining an image from within the vessel of the 
substantially totally occluded vessel using magnetic resonance; (b) guiding a recanalization 
device using the obtained hnage, the internal antenna being coupled to the recanalization device; 
and (c) recanalizing the occluded vessel with the recanalization device. The step of obtaining an 
image from within the vessel includes the sub-steps of: (i) receiving a magnetic resonance signal 
with an extemal receiver located extemal to the body of the subject; (ii) generating a map image 
of the occluded vessel using the signal received by the extemal receiver; (iii) receiving a 
magnetic resonance signal with a first intemal anterma and a second intemal antenna positioned 
within the occluded vessel and near an occlusion; and (iv) generating a local image of the 
occluded vessel using the signals received by the first and second intemal antermae. 

As discussed above in reference to claim 1, neither Dumoulin nor Minkoff disclose 
guiding a recanalization device using an image obtained from both intemal and extemal 
receivers/antennae. Dumoulin only uses an extemal receiver to obtain an image. Minkoff 
obtains an image using extemal and intemal antennae, however, does not disclose an intemal 
antenna coupled to a recanalization device, nor coupled to a device within a vessel upon with 
work is being performed (eg., recanalizing an occluded vessel). Neither Dumoulin, Minkoff nor 
Halperin disclose receiving a magnetic resonance signal with a first and a second intemal 
antenna, where the first and second intemal antennae are positioned within the occluded vessel 
near an occlusion. Accordingly, claim 33 is allowable over Dumoulin in view of Minkoff ftirther 
in view of Halperin. Claims 34-45 and 47-59 depend from claim 33 and are therefore allowable 
for at least the same reasons. 
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Claims 60. 62-69 and 71-85 

Claim 60 recites an apparatus for imaging an occluded vessel in a subject. The apparatus 
includes a magnetic field generator adapted to establish a magnetic field on the subject, a 
magnetic field gradient generator adapted to establish gradients in the magnetic field and a radio 
fi-equency (RF) signal generator adapted to emit pulsed RF signals to at least the occluded vessel 
of the subject. The apparatus further includes an extemal RF receiver and first and second 
internal antennae. The extemal RF receiver is adapted to be positioned extemal to the body of 
the subject, to receive RF signals emitted firom the subject in response to the RF pulses and to 
provide an output signal in response to the received signals. The first and second intemal RF 
antennae are each adapted to be positioned in the occluded vessel proximate the occlusion, to 
receive RF signals emitted fi-om the subject in response to the RF pulses and to provide an output 
signal in response to the received signals. The apparatus further includes a controller adapted to 
receive and process the output signals firom the extemal and intemal RF antennas and to produce 
magnetic resonance (MR) information related thereto, and visual display adapted to receive the 
MR information produced by the processor and to display the MR information as an image of the 
occluded vessel. At least one of the first intemal RF antenna or the second intemal RF antenna 
is associated with a recanalization device adapted to be positioned in the vessel proximate the 
occlusion and to recanalize the occluded vessel. 

As discussed above in reference to claim 1, neither Dumoulin nor Minkoff disclose 
recanahzation device adapted to be positioned in a vessel proximate an occlusion, where the 
recanalization device is associated with at least one of a first and a second intemal RF anteimae, 
and using an image obtained from both intemal anteimae and an extemal receiver. Dumoulin 
only uses an extemal receiver to obtain an image. Minkoff obtains an image using extemal and 
intemal anteimae, however, does not disclose an intemal antenna associated with a recanalization 
device, nor associated with a device within a vessel upon which work is being performed (e.g., 
recanalizing an occluded vessel). Neither Dxmioulin, Minkoff nor Halperin disclose receiving a 
magnetic resonance signal with a first and a second intemal antenna, where the first and second 
intemal antennae are positioned within the occluded vessel near an occlusion. Accordingly, 
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claim 60 is allowable over Dumoulin in view of MinkofF further in view of Halperin. Claims 62- 
69 and 71-85 depend from claim 60 and are therefore allowable for at least the same reasons. 

Brenda Leeds Binder has been given limited recognition under 37 CFR § 1 1.9(b) as an 
employee of the Fish & Richardson PC law firm to prepare and prosecute patent applications 
wherein the patent applicant is a client of Fish & Richardson PC and the attorney or agent of 
record in the applications is a registered practitioner who is a member of Fish & Richardson, 
which is the case in the present application. A copy of the Limited Recognition document, 
which expires July 26, 2005, is attached hereto. 

No fees are beUeved due, however, please apply any charges or credits to deposit 
account 06-1050. 
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